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REMARKS 



Claim 1 has been amended to further describe the claimed composition as a 
rinse-off hair conditioning composition. See the specification at page 5, lines 1 to 6. 
Additionally, claim 1 has been amended to specify that the composition is not a 
water-in-oll emulsion (see page 5, lines 12 to 13) and that the amount of 
hydrophobically modified clay is from 0.01 to 5% by weight of the composition (see 
page 5, lines 19 to 23). 

Claims 3 and 5 have been amended to depend from claim 1 and to 
incorporate the requirements of claim 2. 

Claims 10 and 16 have been amended to more particularly describe the 
hydrophobically modified clay. See the specification at page 9, lines 8 to 14. 
Claims 16 and 18 have been recast in method form, depending from claim 14. 

New claim 19 specifies that the rinse-off hair conditioning composition is 
applied to clean hair, after shampooing, while the hair is still wet. See page 15, lines 
11 to 13. 

New claim 20 specifies that the hydrophobically modified clay is present in the 
composition in an amount of from 0.01 to 3% by weight. See the specification at 
page 5, lines 19 to 23. 

Claims 2, 15 and 17 are cancelled without prejudice. 
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Entry of the foregoing amendments Is respectfully requested. It is respectfully 
submitted the foregoing amendments overcome the 35 USC 112 rejections of claims 
10, 15 and 18. The use of "average" or "mean" values to describe the recurring units 
of ethylene oxide and propylene oxide in the block segments of ethylene 
oxide/propylene oxide block copolymers is a known convention. See, for example, 
claims 6 and 14 of US 6,509,028 (copy attached). It Is respectfully submitted that 
such terminology does not render claim 13 indefinite under 35 U.S.C. 112, and 
reconsideration of this rejection is respectfully requested. 

Claims 1-18 stand rejected under 35 USC1 03(a) as unpatentable over 
Maksimoski et al. (US4,983,383) in view of Guthauser (US 4,384,974) and Borovian 
(US 4,607,036). This rejection is respectfully traversed. 

Pursuant to the subject invention It has been found that the inclusion of 
specified amounts of hydrophobically modified clay in aqueous, rinse-off hair 
conditioning compositions (which compositions are not water-in-oil emulsions) 
results in compositions which provide an increase in user perceived smoothness of 
hair. Claim 1 is directed to aqueous, rinse-off hair conditioning compositions which 
include one or more catlonic surfactants and one or more fatty alcohols, wherein the 
weight ratio of cationic surfactant to fatty alcohol is 1:1 to 1:10, which compositions 
further comprise from 0.01 to 5% by weight of a hydrophobically modified clay. 

Maksimoski et al. is directed to hair care compositions that comprise from 
about 0.05 to about 10.0% of a non-rigid silicone gum, the gum having dispersed 
therein from about 0,01 to about 8% of unsolublized particulate matter, for example, 
particulate polymeric film forming/hair styling materials (preferably an 
octylacrylamide/acrylate/butylaminoethyl methacryalte copolymer), as well as non- 
polymeric materials such as titanium dioxide, calcium carbonate and talc. The patent 
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discloses that dispersing the insoluble particulate into the gum imparts volume to the 
hair, by allowing for separation of the individual hair shafts when the particle- 
containing gum deposits onto and coats the hair, i.e., the particles tend to keep the 
fibers separate and the gum holds the fibers apart imparting hair style retention or 
"hold". The compositions disclosed by Makismoski et al. take many forms including 
shampoos, conditioners, and silicone and non-silicone containing hairsprays. It is in 
the hairspray compositions, however, that the use of hydrophobically-modified clays 
is disclosed, the clays being among the materials disclosed as suspending agents 
for the silicone gums: 



Hairspray compositions of the present invention are particularly difficult 
to formulate because silicone gum is not soluble in typical hairspray 
solvents, such as ethanol. Hence the silicone gum tends to precipitate 
out of solution over time and form a solid mass at the bottom of the 
container. This solid mass is un-redispersible in the solvent upon 
agitation. Use of the above described surfactant emulsifying agents will 
enable the formation of a stable microemuision of the silicone gum 
material in the hairspray composition. With such a method the silicone 
gum does not phase-separate. Hence the problems of 
dispersion/agglomeration are avoided. 

An alternate way of formulating the hairspray form of the compositions of 
the present invention is to use a hydrophobically-treated clay as a 
suspending/anti-agglomerating agent for the silicone gum. Use of these 
selected clays will avoid precipitation of the silicone gum out of solution 
and agglomeration of the silicone gum into a solid un-redisperslble mass. 
Though hairspray compositions formulated with these day materials will 
still separate into two phases (a volatile carrier phase and a silicone gum 
phase) over time, the presence of the day materials allows for 
redispersion of the silicone gum in the volatile carrier with a gentle shake 
of the container. See column 13, line 65 to column 14, line 23. 



The patent does not disclose the use of hydrophobically modified clays in 
rinse-off conditioner compositions, nor is there any disclosure of the use of 
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hydrophobically modified clays to improve conditioning performance. In fact, given 
the reason for including hydrophobically-treated clay in the hairspray compositions 
{as an anti-agglomeration additive to prevent the silicone gum from forming a solid 
mass) there is no reason why one sl^ilied in the art reading Maksimoski et al. would 
have any reason to include the additive in a rinse-off conditioner formulation , where 
silicone gum agglomeration is not an issue given the presence of silicone gum- 
compatible components that allow for the formation of stable emulsions. 

Neither Guhauser et al. nor Borvian et al. disclose the use of hydrophobically 
modified clays or solve the deficiencies of Maksimoski et al. Moreover, In contrast 
to the subject compostions, Guhauser et al. is directed to water-in oil emulsions , (the 
focus of the patent being on the production of stabile emulsions through the use of 
block copolymers such as poioxamers. Moreover, the primary use of the Guhauser 
et al. is composition is seemingly as cosmetics for skin applications, which cosmetics 
are said to be non-greasy to the touch and to spread easily on the skin. Borovian et 
al is directed to the use of particular preservatives (i.e., 4-(2-nitrobutyl)morpholine, 
4,4'-{2-ethyl-2-nitrotrimethylene) dimorphoHne or mixtures thereof) in household or 
personal product compositions containing a cleansing or conditioning amount of a 
surfactant. There Is nothing in either of these patents that discloses or suggests 
rinse-off hair care compositions or that discloses or suggests the use of 
hydrophobically modified clays to improve hair conditioning performance. 

In view of the foregoing amendments and comments reconsideration and 
allowance of the subject claims is respectfully requested. 
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if a telephone conversation would be of assistance in advancing the 
prosecution of the present application, applicants' undersigned attorney invites the 
Examiner to telephone at the number provided. 



Respectfully submitted, 



' Karen E. Klumas 
Registration No. 31 ,070 
Attorney for App!icant(s) 



KEK/sa 

(201)894-2332 
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Coraposiuons useful for loQg-lasimg pain relief from 
mucosal damaEe. such as mucosal rnflamation, abrasions, 
ulcerations, lesions, trauma and incisions, without signiti- 
cant systemic absorption. ITie compositions ol: the mveution 
are particularlv suitable tor apphcation to the mucous mem- 
brane of the nasal cavity and buccal cavity. To reheve pain, 
the compositions or the invention are topically applied 
directly to the affected area. 
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METHODS AND COMPOSITIONS FOR 
TREATING PAIN OF THE MUCOUS 
MEMBRANE 

Thk is acontliauafion of application Ser. No. (!9/888,466, 
filed JuD. 25, 200O. now Abanckin. 

This applicaiion claims the benefit of U.S. Provisional 
patent application Ser. No. 60/222,164, filed Jun. 26, 2000, 
hereby incorporated by reference herein in it.s entirety. 

FIELD OF THE INVENTION 

Tbe invention relates to metbnds and compo.sitions for 
treating the pam associated with rmicosal damage, such as 
ialiauialioii, aljfiLsioiss, uiccraiitins, lesions, incisions, and 

BACKGROUND OF THE INVENTION 

The lerm mucous membrane refers to the moist linings of 

ratorv Iracl, i.an|unctiva, vagina, colon, urmarv bladder, and 
urethra {Forstner et al., 1973 J. Cell. Sci. 12:.585; Peppas et 
al., 1985 ,/- Contfvl. Release 2:2.S7; Lehr et al., 1992 J. 
Control Release i.S:249; Spiro, 1970 Ann. Re.'. Biochem. 
y^i-SK^''. I eb,i(-Robert el al., 1979 Path. Biol 24:241). The 
normally smcwtll, moLStj and pink, buccal uiuuksa is very 
sensitive and inflamation or ulceration {oral muaisitis) 
causes severe pain. Dental sitrgeiy, siich as root canal and 
tooth extraction can also severely damage the buccal mucosa 
causing iwiverc pain. Moreover, oral mucositis and dcnta! 
sui^ery can induce secondary a>nditions, such as weight 
loss and dehydration from reluctance to eat or drink, infec- 
tion (bacterial, fungal, and virai), fever, nausea, and diar- 

Oral mucositis has a variety of causes, for example, 
bacterial infections, such as streptococci; viral infectious, 
such as herpes simplex virus: fungal infections; side effects 
of systemic diseases; vitamui deticiency; iron deficiency; 
cheek biting; mouth breathing; jagged teeth; orthodontic 
appliances; ill-litling dentures; excessive use of alcohol or 
tobacco; thermally-hot foods; spicy foods; and as a side 
effect oi medication. Severeiy-paiaful oral mucositis is a 
syinptom endured by almost all chemotherapy patients. 
Mucositis symptoms peak 7 to 10 days follov/ing 
chemotherapy, and gradually recede over the following two 
weeks. For a discussion of the causes and .syuiploms of 
mucositis, see The Merck Manuel, Fifteenth Edition. Merck 
Sharj) & Dohme Research laboratories, Rahway, N.J., 
(mi) pp. 2322-2320. 

Topical application of local anesthetics can provide some 
relief of oral-mucositis and dental-surgery pain but absorp- 
tion through the mucous membranes occurs rapidly, and 
pharmaceuticals applied to the mucous membrane for their 
local effect sometimes cause systemic toxicity (Goodman 
and Gilman's The Pharmacological Basis of Therapeuiic.'i 
9th ed. J. G. Harmaa and L. E. Liraird Eds., McGraw-Hill 
New York 1996 p. 8) especially with the higher do.ses 
required for adequate pain relief. Systemic absorption is 
even more likely when the mucous membrane is ulcerated or 
inflamed. Thus, with traditional anesthetic composibons for 
muco.sitis. e.g., 2 percent lidocaine oral rinse or S% 
lidocaine ointment, systemic toxicity limits the dosage and 
so adequate pain relief is difEcult to achieve. Other less toxic 
pain relieving compositiou.'s, such as rinses comprising 
hydrogen peroxide and sodium bicarbonate are less effective 
at reducing pain. An additional problem with oral rinses k, 
that following application, the action of swallowing and 
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saliva reduces the concentration of active agent on the 
affected area, thus oral riases comprising local anesthetics 
have a low duration of activity. 

In simimatioD, a long-lasting, non-ioxic anesthetic oom- 
position ettective for amelioration of the severe pain induced 
by mticosai damage, such as mucositis and dental surgery, is 
needed, 

SUMMARY OF THE INVENTION 

10 

In one aspecn, the invention provides compositions and 
methods that pnivitle long-lasting local anesthesia and elTcc- 
tive pain relief. The compositions ol the invention can be 
topically applied to the affcaed area, for example, via a 
-^j dose-melered applicator adapted ioi .^jpraying or adapted for 
use with a cannula. Wten topically applied, the composi- 
tions of the invention provide a poweriul locai-anesthetizinB 
effect, in spite of low anesthetic concentration- licnce, the 
ctim]K)suions of the invention provide significant pam relief 
;,. with low systemic absorption and. theictoic, low systemic 
toxicity. The compositions of the invention, in addition to 
the ability to remain on the ;iflected area for extended 
periods, hydrate and soothe. 

In one embodiment, the compositions of the invention can 
25 be topically applied directly to the affected area So aUeviate 
pain in a subiect on any area ol a subject's body. 

In another embodiment, the compositions of the invention 
are useful tor topical application to a subject's mucous 
membrane, to induce a long- lasting local-aneslhelic efTect, 
■'0 thereby relieving pain from mucositis, such as mucosal 
inflamation, abrasions, ulcerations, and lesions, without sig- 
nificant systemic absorption. 

in yet another embodiment, the compositions of the 
invention are useful for topical application to the site of 
•'^ dental surgery, such as root-canal or tooth-extraction 
surgery, to induce a long-la stmg local-anesthetic effect, 
thereby reheving the surgical pam, without significant sys- 
temic absorption, 

In one more embodiment, the invention relates to com- 
positions comprising a mucoadhcsive. a local anesthetic or 
a pharraaceuticaily-accepiaDle sail thereof, and an opioid or 
a pharmaceuucalU-acce])!,anlc salt thereof. In a preferred 
embodiment, the compositions contain water and are sterile. 
In a nioie preferred embodimeni, the compositions of the 
invention, further comprise a chelating agent and a preser- 

In another embodiment, the invention relates to a con- 
tainer adapted for topical applicaiion and containing a 

jQ pharmaceuticaliy-acceptable composition comprising a 
mucoadhesive, a local anesthetic or a pharmaceuticaliy- 
acceptable salt tbereof, and an opioid or a pharmaceuticaliy- 
acceptable sah thereof. Preferably, the container is adapted 
for dose-metered application, such as a dosc-mesered pump 
for H.sc with a spray applicator or cannula. 

In still another embodiment, the invention relates to a 
method of inducing local ane.sthesia in a subject's mucosal 
membrane by topically applying a pharmaceuhcally- 
acceptable composition comprising a local anesthetic or a 

60 pharmaceuticaliy-acceptable salt thereof and an opioid or a 
pharmaceuticaliy-acceptable salt thereof to the subject's 
mucosal membrane. Preferabiy, the composition is applied 
to an area within the subject's buccal or nasal cavity, 
Preferably, the composition iiirther composes a inucoadhe- 

In yet another embodiment, the invention relates to a 
method of inducing local anesthesia in a subject by topically 
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HpjiiVinii a comi.)Ofii!](.>u comprising a raucoiidliesivt;. a loeal 
ancsthtnc or a pharmaceutjcaliv-acceptable salt thereof, and 
an (ijjtoid or a pbiuauiccuiicaJly-acctptsibk sail, thereof to a 
subiect, Preletably, inc composition is applied so a mucosa! 
stirtacc of the subfcct. *ot cxiinplc. an area within the . 
subtect s taccal or nasal cavity. 

rhuse and tber Ic 1 r s isput nd dv n tsoftle 
invention will become better understood with reterence to 
trie following dctaile<i tsescnpiion, examples, aad acrpeaded 
claims. .1 

1' TT IE 



lilt } hras 1 1 r u loDj cccpl bh Iti s usi.d 
herein inchicics but is noi hroited to salts of acidic or basic 
Simups that iiiav be pitsenl m uimixiunds used m Ihepicscm 
corDpositions. Compoynds irsluded m (be present compo- 
sitions that are basic m nature are capable of formin'z ;t wide 
varietv of salts with various inorganic and orga aic acids. I (ic 
acids that may be used to prepare pharrti.'ii:i i(iic;iilv- 
<.Lt.i)lal le acid iiiS n s.- I of such basic c [ d 
th s Ih 1 f rn noil 1 \ a 1 fditcn its It 
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arccine, Tticonnirpbinc, norlcvorpbaiioj. 

normorphine, norpipaQone. opium, 
xvmorphone. papaveretum. papavenne. 
iienad<3xone, phciiazocine. pheDOperidine. 
■traniide, prohcpia/me, promedol, propiram. 
ntrfn i I nc sutcnt ntL tilidliK 

U<)y..-i^).^. amiphenazole. cyclazocine. 
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L la I h) sdlfs thereof or mix 



tar 



n n 11 I jjni u I i le 

iraie, lormaie, nenzoaie. giutamate, methanesuilonate. 
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laie (i.e., 1 , 1 -methyicne-bi.s-(2-hvdroxy-J- 
loate)) salts. 

iipouiids included m the present compositions that 
le an amino moiety may form pharmaceuiicallv- 
lable salts with various ammo acids, m addition to the 
mentioned above. Compounds, mcluded in the present 
iti 1 s th.it r r all re are c [. a1 1 f lorm 

i.se salts wuii various pharmaooloeicallv acceptable 
Lxarapl s f s ch silL mcl t Jk 1 m t 1 
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As used herein the term "opioid means all aaontsts anci 
antagonists of opioid receptore, such as mu (ja), kappa (if), 
and delta (6) opioid receptors and subtypes thereof, For a 
liiscussion of opioid receptors and subtypes see Goodman 
and G'dman's The Phartnacological Basis of Therapeutics 
9th ed. J. G. Harman and L. E. Limird Eds., McGraw-Hill 
New York; 1996 pp. .52.1 -.^.S.S. incorparalod herein by refer- 
ence. The opioid can be any opioid receptor agonist or 
antagonist known or to be developed. Preferred opioids 
interact with the w-opioid receptor, the K-opioid receptor, or 
both. Preferably, the opioid is an opioid-rcceptoi aeouist. 

Examples of suitable opioids for use with the invention 
include, but are not limited to, aifentanil, allylprodine, 
alphaprodine, anileridine, benzylmorphine, benziiramide, 
nor-bioaltorphimine, bremazocine. buprenorphine, 
biitorphanol, clonitazene, codeine, CTOP. DAMGO. 
desomorphine. dextromoramide, dezocine, diampromidc, 
dihydrocodeine, dihy drocodeioe enol acetate, 
dihydromorphine, dimenoxadol, dinnephcptanol, 
dimethylthiambutene, dioxaphetyl butyratc. dipipauone, 
diprenorphine, DPfJPH, eptazocine, ethoheptassine. 



77 GShJ-i:. 888 494 ■)( 40 ■> nd 77 H H 1 
which patents are incorporated bv reference herein J. or 
phsrmaceutictillv-acceptable salts thereol. or mixtures 

s ii2crcoi. The most preferred opioid is morphine or a 
phaimaceuticallv-acceptable saU ttiereol. 

As useti nerein. the term 'iocai anesthetic means anv 
drug that provides local mirobness or analgesia or any dru.g 
thai provides a regional blockage of nociceptive pathways 

0 (aflerent and/or efferent) and that is not an agonist or an 
antagonist of an opioid receptors, 'J'be local anesthetic can be 
any local anesthetic known or to be developed. Examples of 
local anesthetics suitable for use with the invention include: 
atnbucaiise, amolanone, amylcaine, benoxinate. benzocaine, 

5 betoxycaine, biphenaniine. bupivacaioe, butacaine, 
bulamben, butanilicaine, bulethaniinc, buio.vycaine, 
carticaine, chloroprocaine, cocaelhylene. cocaine, 
cyclomethycaine, dibucaine. dimethisoqtiin, dunethocaine, 
diperodon, dyclonine, ecogoiiidine, ecogonine, euprocin, 

J fenalcomine, formocaine, hexylcaine, hydroxyteteracaine, 
isoliutyi p-aminobenzoale, leucinocaine, levoxadrol, 
iidocaine, niepivacaine, nseprylcaine, metabntoxycaine, 
meiliyi ciiioride, myrtecaine, naepaioe, octacaine, 
orthocaine, oxethazaine, parenthoxycaine, phenacaine, 

5 phenol, piperocaine. piridocaine, polidocanol, pramoxine, 
prilocaine, procaine, propanocaine. proparacaine, 
propipocaine, propoxycaine, pseudococaine, pyrrocaine, 
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ropiviicaine, salicyl alcohol, tetracaine, tolvcaine, 
Uimccame, zolamine, or pharmaceutically-acceptable salts 
tliereol. or mixiures thereof. 

The amide and ester type local anesthetics arc prefeired. 
AriiKle lypc local aucslbctics are cliacacten/iiU h\ an arnide ■ 
functionality, while esSer iy[X; local anesfheiics contain an 
ester fuBctionahtv. Prelerred amsde ivpe local anesthetics, 
inciiide lidocainc. bispivacank:. nrili iCiurii.;- iiienivaiMine, 
etidocame, r<tp)vacarne. dihucaine. and pharmaceuticallv- 
accepsable salts thereot and mixtures ihtrcol. Preterred esier i 
type local anesthetics include ictracame. procaine, 
benzocame, chioroprocaine. and pbarmaceuticallv- 
acceplablc sails thercot and mixtures thercol. Ihe most 
prelcrred local anesthetic LS iKlocaine. I he meanms of "local 
anesthetic also encompasses drugs not Iraditionallv asso- i 
ciated with local anesthetic properties but which have a 
locai-aneMhctic ell:ect. f or example, non-narcotic analgesics- 
sucb as, acetyjsalicvhc acid, fceioprafen. piroxicam. 
Qiciofenac, iiuionictnacin. Ketorolac. Vioxxiic. aiid Cele- 
brex®, l-urthermore, m order to improve the effectiveness 
and tolerance ot Ibc present topically-eUective therapy, local 
anesthetics with different phannacodynaniics and oharma- 
cokmcttcs may be combined ui a coi!.i|3osition oi she inven- 
tion. A preferred comDmatioo of local anesthetics is 
lidocainc and prilocaine aiio auufher prefeTred cornninanon ^ 
is hdocame and tetracaine. 

As used herein, the term "local delivery ot a therapeulic. 
means topical application ol the Inerapeutic to a subject, 
v/hereatter a iherapeuticaily-elfecuve amount ol the thera- 
peutic is absorbed in the immediate application area. ' 
prelerably, without significant absorpuon into ihe blood 

As used herein, a "therapeulicallv-cffective amount " of 
the compositions ol the invenlHm means the :ui!ounf . 
requited to mdtice a local-anesthetic effect or numbness 
sufficient to amelmraic nam induced bv ulceration. 
inflamatiDn, or lesions ot the buccal or nasal membrane or 
other mucQiis meniliraiies or the pain associstled wim 
mucosal trauma, such as dental surgery. Freterably. the ^ 
active agents of the cnmpostnon are not absorbea svstenii- 
cally. 

As used herein, the term "Subject" means any ammal. 
preferably a mammal, more preferably a human. 

As used herein tne term ■mucoadhesrvc' means a natural <i 
or synihetic substance, e.g., gels, pastes, macromoiecuies. 
polymers, and ohgomers, or mixtures thereof, that can 
adhere to a subject s mucous mcmbrauc tor a period of lime 
sufficient to locally dehver a therapeutically-effective 
amoiint of a composition of the invention to a subiect. i 
Adhesion of mucoadhesives to the mucous membrane 
occurs priinanlv via secondary chemical bonds, such as 
hydrogen bonding and Van der Waal forces (labor et al.. 
1977/. Colloid MerfaceSci. 58:2 and Good f 977J. Colloid 
Interface Sci. 59:39»), Mucoadhesrvc substances often form 5 
viscous aqueous solutions. Ihe amiDosition itself does uot 
neeti to be raucoadhesive. as long as it can form a mucoad- 
hesive gel upon on the contact with the mucous membrane. 
For example, geUan gum itself is a very weak mucoadhe- 
sive. On contact with the biiccai membrane, gellan gum can 6i 
interact with the ions ni the mucous membrane ma [aim an 
adhesive gel layer. According to the invention- mucoadhie- 
sives possess binding properties that may be distinguished 
from non-mucoadhesives by comparing the degree of adhe- 
sion to a mucosal surface. For example, comparison of a e 
potential mucoadbesive with a control emulsion of compa- 
rable viscosity prepared without mucoadhesive properties. 



e.g., a starch solution. At similar viscosities, the cmuision 
prepared with the mucoadhesive will mnd to the mucosal 
suftacc UHue snouglv than wih inc conirol emulsion, prci- 
erabl v at leasi 2:s% greater mucosal binding than the control 
emulsion, iiioie prcterablv at least S^V>> urealcr, still more 
preferably at least UIO'* greater muco.sal binding. Either 
mcchantcal binding to miu-ous memtirane per se or the 
decree of oiologica! effect of a druc dehvereti may be used 
as a measurement parameter for mucoadhesion. ThLS test 
may oc usca fo distinguish prelcrred mucoadhesives. .Sub- 
.staiices cun be screened for their abihty to he iiseti as 
raucoaahcsivts tor iocai delivery of compositions oi the 
iiivfciitioa according to the raethodoioay described ui Sm;iri 
<. ' I9S / ./ eirw PhaniuK I ~4 ""OP and Sm in Lt .1 
19y4 J, Pharm, Pharmacol. .36:29.^. which mcthodoiosv 
tompiises ts!uni!in„ values ol adhesne stitn„!h between 
the substance and the mucous membrane. Preterably. the 
mucoadhesive is w,-ifer soluble, such that a! least 1% by 
wemht ol the mucoadhesive is soluble m water at 2^" C In 
a preferred emboduiieiii. the raue-oadhesive will exhibit 
non-Newtonian fluid properties, i.e.. the viscositv decreases 
with iQcreasniE .shear forces. Accordingly, the viscosity of 
the composiEiou can be modulated bv altering the shear 
forces present when the composition is applied to a surface. 
A. composition with aon-Newtonian fluid properties, 
becomes less vlscous when shaken or atomized, then, upon 
standing, returns to its ongina! viscosiiv. 

bxamples ot mucoadhesives for ust; in inc present uiveii- 
lion include, but are not hmiled to. pectin, akinic acid, 
chitosan. hyaluronic acid, polysorbates. such as polysorbate- 
20. -21. -40. -60. -61. -1)5. -80. -8f. -85; poly 
(ethvlenegheol) such PEG 7 J4 f(3 1 ;5 



-too. - 



-40 



20 I 
I eh I- , 



ohssosaccharides and polysaccharides, 
carrageenan. xanthan £iim. pam Arabic, and d.'ixtran: cellu- 
lose esters and cellulose ethers; moditicd cellulose 

hydroxyethvicellulosc, hydroxypropyl melhylceHulo.se, 
hvdroxvethvl ethvlcellulo.se: polvether polymers and 
oligomers, such as poivoxyetbylene: condensation products 
ol polvteihyteneoxuic) with various reactive bydiogeii ain- 
uimng compounds having long h.varoph{*ic chains (e.g. 
aliphatic chains of about 12 to 20 carbon atoms), for 
example, conctensation products or poly(etbylene oxide) 
with fatty iicids, tatty alcohols, fatty amides, polyhydric 
alcohofs; polyether conapounds, such as polv(methyl vinyl 
ether), polvoxypropylenc of less than 10 repeaung units; 
polvether compounds, such as block aipolymers of ethylene 
oxide and propylene oxide: mixtures of block copolymers of 
ethvleoc oxmc ana propylene oxide with other excipients. 
In Mnipk 1 J Ihiein organogel (see 1997 //»ej?w 
nmiUDuiml t t Jill uutdl Compoimdm i ""1) polj 
(vinyl alcohol); ooivac^-lamidc; hvdrolvzed poivacrvla- 
mide pihtviml i,ir liunl pnhdiiethie le eid) poly 
(aeryiie aeid) or csslrilei pnh senile ae d ueh as 
earbomer le i lion i pi mhu of lenlie aeii. nvshiiked 
with either an ally! ether ot pentaerythritol. an aliyl ether of 
sucrose, or an ally! ether of propylene (e.g.. Acnsinl® Am, 
4f0, or 430 -commercialiv available from 3V Inc. 
WeehawKin, N.J.); Orabase<i) (,i.e.. a mixture ot gelatine, 
peciin ana sodmns carboxymethyl cellulo.se m a plasticized 
hydrocarbon gel, commercially available from Hoyt 
laboratories, Needhm, Mass.); Carafate® (isulfated sucrose 
and aluminum hydroxide, commercially available &om 
Marion l^aboratories, inc., Kansa.s City, Mont.). The block 
copolymers of ethylcDe oxide and propylene oxide are 
particularly preferred. Preferred block copolymers of ethyl- 
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le oxide are represented by formula J 



[I' 



n tbi. r 



;iuhiiil aticnts siicn as chlorhexidine. chlorocrcsol, 

Suitable dielatmg agents ir!t;l'ude. but ate not luniled to, 
deteroxainine, diuocarb sotiium, edetatt calcium disodium, 
J edetaif disodmm, edeufe sodiura. edeuie tnscKiium, 
peniciilamme. [icntelaie calcium insodium, pentetic acid, 



e value wjthm the 
;ra mtegijr havmu 



80 rfnj ' n mrc^tr ha\inL in i l tt,L \-ilu(, wiihiti Iht 
range ot troiTi aboul 2 to about l is. Preterablv. x and v are 
abdjii equal. More pielerrsd block copolvrners ol ethylene 
oxide and propylene osiae, falling within the genus repre- 
sented by formula I, arc shown in Table 1 below. 



Prcjerabiv, the pU oi Hic composition is within the range 
ot trom about 2 ti» aooui more preterablv. about 3 (o aboul 

^ 7 L\Ln moK pRfi,r h noui 4 to jbdut 5 and opiini iDv 
aboul Under acidic coudilions. protonalion permils 
H-bondma between the polymer and the mucin nelwork- 
re.sulting in enhanced retenlion ot (he polymer in contaci 
with a mucosal surl;ace. I he pH can be adiusted bv adding 

J an aqucou:, acju or base, dropwise to tnc compcisitioti ujntn 
the desired pH is obtained. Any physiologically acceptable 
pH adjustiDg acids, bases or buifeis are acceptable, e.g-. 



approximate appToximatCf approidmate 



Po iosamcT JO i Phuonic ® 

Potoxamsi 105 Pimooic h 

Potoxamsr 108 Fiuiuiiic F- 

Pokjxamer 122 Catgcnc Ni 



Potoxamet 2S2 Fhirooic L-92 
Polcntamer 284 Oitgene Nonionic 1094-P 
Potenmei :-S8 Plimjnic f''-9R 



Poioramer 338 Plunjaic 1--108 

Polojramer 401 Plutonic L-121 

I'oiojfaincr 4U3 Pluraoic P-12.3 

Potossimcr 407 Plumnic F-127 



TTie most preterred mucoadhesive for use with the inven- 
tion IS poloxamer 41)7. The block copolvrners ot ethvlene 
oxide and propylene oxide sold under the trade name 
Piuronic are commercially avaiisbk. e.g.. BASF 
(Washington, N.J.). The block copolymers oi etbvleuc oxide 
and propylene oxide sold under the trade name Calgene are 
commercially available, e.g., Calgene Chentical. luc- 
Skttkie, 111. 

Prelerably, when admmisiered to a subject, the composi- 

amtablc preservatives include, but are not Ijoilted to, 
quaternary ammomum compounds, .such a.s benzalkonium 
chloride, benzetbonium chloride, cetnraide. dequahuilun 
chloride, and cctylpyridmium chlonde; mercurial agents, 
su h ds phtnylmerc juc n tr iit, phenyiracn-uuv a^e'dic, and 
thimerosal; alcohohc agents, for example, chlorobulanol, 
pbenylefhyi alcohoi, and benzyl alcohol, antibacterial esters, 
for example, esters of para-hydroxybenzoic acid; and other 



acids, such as acetic, boric, citnc. lactic, phosphonc. hydro- 
chloric, basses, such as sodium hydroxide, sodium 
phosphate, sodium borate, sodium citrate, sodium acetate 
sodium lactate, THAM (tnsbvdroxvmcthvlaminomethane): 
and buffers such as citrate/dextrose, sodium bicarbonate, 
.ss ammoniuin chloride and mixtures thereof, prefcrabiv. 0.1 
normal hydrochloric acid for a pH of less than 7 and (1.1 
normal aqueous sodium hydroxide tor a pH oi greater than 

The composition of the invention can also compn.se 
60 NmDA receptor antagonists mcluOing, but not hmited to, 
dextromethorphan, destrorphan, ketamme, pyroloqnmolm 
quiiione, cis-4-(pliosphonomethyl)-2-p!pendine carboxyhc 
acid, MK801. memantine, D-methadone, ' or 
pliarmaceuiicallv-acccptable salts tuereot. 
65 fhe comoositions ot the invention can also include other 
excipienls ana pharmaceuticals. Lxamplesof excipientsthat 
can be included in the topical compositions of the invention 
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infkn 



tuss 



uicK \ 



oxidants fH\(irmt, iL,t.nls swcdtmn^ ui.n!s isn osmotic 
U'.ms mc)islun/i.rs cmal]ii.nts hua<.rin^ j^tnts snlubihy 
uig a«i;nt.s. penelration agents, prolectanss. surfactaiiLS. and 
oropcSlams, and lilher cnriveniHiniil svsiemK i>r toincal p;uii 
rdicl tberapies, aiialgesscs. and phaimaceulicals, 

Examples of suifabse andbiotics include, but art* not 
limiled to. aminoglvcosLcie anlibidln-s such as apramvcui. 
arbekaaa. bambermvcms. bulirosin. tlibckacm. ricomvcm. 
ncoiuyciii undccvieiiiiie. nciilmicin. paroniomvcui- 
riboslamvcin. sisomicin. and speclitnimvcm; amplttincol 
antibiotics, such as a^^idamfenicol. chloramphenicol, 
ilorienicol, and thsamplienicol; ansamvcin antibiotics, such 
isnf imsdc and nlamptn l irb iLLpbtms sush isluiiLiriKf 



arbapct 
cph ilosp 



ich 



and 



clpinri 
tftnipLr 



11 d 1 



upciicm; 
I Lilamindolt 
LLlpimi/ok 



netazole. cctminox; monobactanis, .such 
imoiiam, and tiiicmonam; oxacephcms. 
such as tlonioxel. and moxalactam; penicillins, such as 
amdinocillin. amdinocilUn pivoxil, amoxicillin, 
bacarapicdhn, ben/vlpenjcilhiuc acid, benzvlpenicilhn 25 
sodmm. epicilhn, tenbemcillm. floxaciihn. penamccilhn. 
peneUiamate hydritKliae, peniciUm o-bcncthannut-. jieiucil- 
lin 0. penicJIin V. penicillin V bcnzatniDc. peiiifdiiii V 
hvdrabamine. penmiepicvclwic. and phencihieiUm potas- 
sium; iuicosarauies, such as chndamvcm. and lincomvcm: 30 
macrolides. such as azithromycin, carbomvcin. 
clanthomvcin, dinthromvcin. crvthromvcm. crvthronivcni 
acistrale; poivpeptides, such as aniphomycin,, bacitracin, 
capreomvcin. cohstm. enduracidin. and enviomycin; 
tetracyclines, such as apicychne. chlortetracvcliiie. .« 
clomocvcline, and demeclocycline; 2.4- 
diammopvniTiidinBs, such as brodioiopnm; nitrolurans. such 
as luraltadone, and luraxolium chtoridc: quinolones and 
d£ialo.,s sun Ls unoxiun l D . '1 uin dinafioxacm 
fiuiiicquine, and grepasjloxacm; suijonaimdcs. such as acetyl 40 
sEitamelhoxypvrazuie. benzvlsuttamide. noprvlsultamidc- 
phlhalylsullacetamidc, suliachrysoidine. and sulfacytine: 
sul tones, such »s diatnvmosulfone. glucosultone sodium, 
and sola.sulfone; and others, such as cycioserine. mupirocin. 
tubenn. 4^^ 

Examples of suital^le analgesics include, but are not 
limited to, aceciotenae. acetaaunophen, acetaminosaiol. 
aceSanilide, acctvisalR-vlsalicyhc acid, alclolenac. 
alminoprofen, aloxtpnn, aluminum bis(acetv!salicv!ate). 
aminochlortbcnoxazin. 2-ammo-4-picahtie. arainopropvlon. .ss 
ammopyrine. ammonmna .sahcykse. amtohnetm guacil. 
antipvrine, anlipvrine salicylate, antralenine. apazone. 
aspinn. benorvlate. bcnoxaprtuen. benzpiperylon. 

p-bromoacetamiide. i-bromosahcvhc acid acetate, bijcelm- ss 
bufexamac, bumadsyxin. butacetm. calcmm acetylsahcviate. 
carnama/epinc, carhipncue. car.«alaiB. chsoitheiioxa/.rntel. 
cnohne salicylate, cmchophen. ciramaaot. clometacm. 
clonixm, cropropamide. crolelhamjde. dexoxadrol 
diicnamizole, diJiunisai, dihydroxvaluminum acetylsaiicy. do 
late, dipvrocctvl, dipyroiie, emorfazone. enfenamic acid, 
epinzole. etersalate. ethenzamide. ethoxazene. etodoiac. 
felbinac, fenoprofen. floctafenine, flufenamic acid, 
liuoresone, flupirtmc. flupioquazouc. lluibipiolcii. iosfcsal. 
genttsic acid, glafemne. ibufenac, rniidazole saiicykte. 65 
mdomethacra, jndoproten. isofezolac, isoIadoL isonixjn. 
Ketoprofen, ketorolac, p-lactophcnetide. lefetamme. 



l(imoxica.ni, loxopnilen, Ivsme acerylsalicyiale. magnesium 
iiccivlsalicvhile, nicthotrimeprazine. metofoline mofc/niat. 

J It /u 1. tu jrpholmc sai^.^ it ini \ui in. i( iiri 
ndenazonc, 5 -nilro-3-propoxyaceianilide. parsalmide. 
pensoxal. phetiacetin, phenazopyrsdiiie hvdrochlonde. 
phentKoll. phenopyrazone. phenyl acetylsahcviate. phenvi 
salicviatc, phenvrartJidoS. pipebuzone. pipervlone. 
propicitimol pu [b^m/snt i imitcn i/oae nnw/olmm 
melilsuliate, s.ilact-amide, saliciji, .sahcvlamidc. .Sahcyla- 
midt C! leelii. icid t \Kuliuris itid sdsdile saKersnL 
simetride, sodium salicviale. suproien. tainithimaie. 
teiioxicam- teralenamale. letrandnoe. tinondine. inllenaiTiic 
acid, traniadol, tropesin. vimiDol. xenl^ucin. and zomepirac. 

Examjiles of suitable aotiftinijal acent.s include, but are 
noi iinmltd ft) poiyLiits suLh as m)p]!o!t.r cm h cdndicidm 
mepanricm, niuamvnn, ■.■.',r<\ nvstatHj; allviamines. such as 
butciialme. and uaililjru.'; imidazoles, .such as bifonazok- 
butuconazole, chltirdsntoin, flmnnia/olc, isoconazole. 
ktliitniiJAik md lioouin I ok thioc irbamates >aich ts 
tolciclate. tolmdate. and lolnakate: liiazoles- .such as 
fluconazole, itraconamle. saperctmazok. and lerconazole; 
and o lets suth as bromosali \1 I i i nilidt. bucloMriide 
calcium propionate, chlorphenesin. and Ciclopirox; and 
othcis su^f' AS aza-scnnc ^usLofiiKin oligomycins uco 
mycm undecylenate. pyrrolnitria, siccanin, tubercidin. vin- 

Lxampics ol suitable non-steroidal anti-inDaramatory 
agents include, but are not luniied to. aminoarvlcarboxylic 
acid derivatives, such -is, enfenamic acid. ett)tenamate. flule- 
namic acid, hsomxin, meclofenamic acid, mefenamic acid- 
niflumic acid, talmfliuiiate. teroienamate. and tolfenamic 
acid; arviacelic acid derivatives, such as aceclnlenac- 
acemetacm, alclotenac. amfenac. amtolmetm auaciL 
brotnlenac. butexamac. ciiimetacm. clopirac- dicl(>tenac 
sodiuni, etodoiac, Iclbmac. ienclozic acid, fcntiazac. 
£;lucameta.cin, ibulenac- uidotnethacm. isotezolac isnxepac. 
lonazolac, otetiazinic acid, motezolac. oxametacine. 
piraz.okc, proalumetaoin. suimdac. tiaramide. lolnietm. 
tropesm, and zomepirac: arvlbtitvnc acid derivatives, such 
as bumadizon. butibuleo. tenbulen. xenhucin: arvlcarboxy- 
iic acids, such as chdanac, ketorolac. Vmondme; arylpropi- 
onic acKi derivatives, such a.s aliiutioprolen. benoxaproim. 
bermoproien, bucloxic acid, carprofen. fenoprofen. 
flunoxaprofen. flurbiprofen, ibuprofen. ihuproxam- 
indoprofen. ketoprofen, loxoproten. naproxen, oxaprozin. 
piketoprofln. pirprofen. pranoprofen. protizimc acid, 
suproien, tiaprofemc acid, xtmoproten. and zaltoproten; 
pyrazoies, such as ditcnamizole. and epirozole; pyrazolones, 
such as apazone. benzpipervlon. leprazone. motel-jutazone. 
morazone, osvphenbuiazone, phenylbulazone. pipebuzone. 
propypheiiazone, ramitenazone. suxibuzone. and thiazoh- 

acetaminosaiol, aspirin, benorvlate. bromosahtenin. cal- 
cium acetvlsalicvlate, didumsal. etersalate. lenonsal. sjenli- 
sic acid, glycol salicviaic. imidazole saiicvisre. Jvsme 

l-naphtvl salicylate, olsalazme. parsalmide. phenyl 
aoMylsalicylatc. phenyl salicylate, salacctamidc. sahcyla- 
midt o-acetic acia. salicylsull:unc acid, salsalate. sulfasala- 
zine; tmaziuocarooxanjides. such as ampiroxicam, 
droxicam. isoxicain. lomoxicam. piroxicam. and tenoxicam: 
and others, such as e-acetamidocaprojc acid- 
s-adenosylmethionine, 3-amino-4-hydroxybutvtic acid, 
anjixetnne. bendazac, benzydamine. a-bisabolol. 
bucoiobme. difenpiramide. ditazol. emorfazone. fepradmol, 
guaiazulene, nabumetone. nimesuhde. oxaceprol. 
paranyline, pcrisoxal, proquazoue, .superoxide dismutasc, 
tenidap. ana zilenton. 
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Examples iif suiliiolc antitussive agents uicium: . tmi itre 
not bniited to, aJlociarriide, anncibone. hcririioiiciine- 
btiD/onaialt, bibcn/.orsiuni firoroide, bromotorni. butaijiirate. 
butclhamatc. carannphen elhanedisulfonate. carbctapeoiarw. 
chlophedianol. clobunnol. cltiperastme- CDciejne. Cfideine 5 
mcthvl bromide, codeine n-oxidc, codeine phosphate, 
nxkmi siilfatL cvlIcm-i nc, AmnhoMn.itt dnp'oji ziiit, 
droleijanol, eprazinone, ettiyl dibunate, eihvlmoqjhme, 
lominoben, giiaiapale. bydrocodone, isoanunile, 
levopropoxyphene, morcloionc, narceine, fnarrriethadonc, jo 
noscapine, oxeiadsn, oxolamme, phoiaidme, picopenne, 
pipazetlialc, piperidionc. prcnoxdia/mc hvthochioiide. 
nicemethor[)han, sodium tlibunale, tipepidine, anil stipeprol. 

lixampk. of suitable t?:!iectoran!K iiiciufk:. mif ate not 
limited to. ambroxol. ammonium bicarabonatc, ammonmin l'^ 
carlK)!iatc. bromhexjne. calcium iodide, earbocvstcint- 
guaiacol, guaiacol ben/.oale, guaiaa>lcarboiiate. £;uaiacol 
phosphate, );ua!lene.s]n, Liiiaithvllmc, hvdriochc acid, lodi- 
nalcd sjlvccrol, poiassium guaiacolsuiionate. potassium 
luditle, >,otuum citrate, sodium iodide. slora\. terebeiie. 20 
terpin. and irilQlisim. 

Suitable uJiicocoriicoids include, but «re not limited to. 
2i-accloxvpreanenolone. alclometasone. alaestone, 
amcinomdc, bcclomethasone, betamethasone, budesomde, 
chloraprednisone, clobetasol, clobetasone, clocortolone, 25 
tlopredtiol, corucostcrone, cortisone, cortivazol, 
deflazacort, desonide. ciesoximetasone, dexamethasone, 
djflora-soue, dillucortolone, difluprcdnate, enoxolone, 
tluazacort, flucloronide, flumethasone, flunisoiide. lluocino- 
lone aanonjde, fluocmonide, flucortin biitvL thiocotioloiie, m 
fluorometholone, fliipcrolone acetate, tluprcdiiidtnc acetate, 
fluprednrsolone, fltirandrcnolide. fluticastnic imipionate. 
tormocorial, halcinonidE, halobciasol piopionaic, 
haIomela.sone, halopredone acetate, hydrocortamate- 
hvdrocoftisone, loteprednoi etabooate, mazipredone. 3S 
ntedrvsone. meprednisone, methylpredmsokme. mometa- 
sone luroate, paramethasone. predmcarbate. prednisolone, 
prednisolone 2.'>-diethvlam!no-acet;ue. prednisolone sodmni 
phosphate, prednisone, prednnal. prednvlidene. 
rimexolone. tixocorto!, triamcmoione. tnamcinoione 40 
acetonide, tnamcmolone benetonidc. and tnamcmolone 
iiexacelonidc. 

Suitable vitamins include, but are not limited to 



la-hvdroxycholecalcifcrol, vitamin D^^, vitamin Dj^,, 45 
s^o+cacid ciKini i'.l mu., iuuiluidmide ahLorbdlxi, 
sodium ascorbale, a-carotene, p-caiotene, S-carotene, vita- 
min A, eobatnajiiiiic, tohc acid, hydroxocobalamin, sodium 
folate, vitamin Bj^, menaaiol, menadione, menadoxime, 
menaqmnones, phvliooumone, vitamin K,.. ino.sitol, .to 
(itocopherol, y-tocopheroi, y-toeopheroi, vitamm li. vitamin 
E acetate, and vitamm U, 

Lxampks ot jiMitabte anli-oxidants mclude, but are not 
bmited to, ascorbic acid, sodium ascorbate, sodium bisuifite, 
sodium tbiosiilfeic, 8-Jivdfoxy quniolme, and N-acclyl cys- ?s 

Examples of suitable flavoring agents include, but are not 
limited to, oil ot spearmint, peppermint, wmtergrecn. 
sassatras, clove, saiie. eucalyptus, marioram. cmnamon, 
lemon, and orange, and methyl salicylate. eo 

Examples of suitable sweetening agente include, but not 
limited to, sucrose, lactose, maltose, sorbitol, xyhtol, 
sodium cyclamaie, penliartine. AMP (aspartyl phenyl 
alanine, methyl ester). aiiQ saexliai-iiie. 

The aimpositioas of the present invention optionally can 65 
include an iso-osmotic agent which lunctions to prevent 
imtatjon of the mucosa oy the composition, lixamples of 



pharmacMitJcaliy-acceptable iso-osmotic agents whidi can 
i)t uscu iricluoe soduim chloride, dextrose, and calcium 

chloride. 

PrelerabJy, the amottnt of local anesthetic in the compo- 

about 2 percent ol the lota! weinht ol the composition, mors 
pieltral)lv, til imm about O.Ol nerceilt to about US |>ercem 
of the toral weight of the composition. 

For treatment of oral mucositis, a preferred concentration 
ol local anesthetic js Ei-om about 0.02 pciccnt to about 01 
percent oi the lotal weight ol the composition, more 
preierablv, about f).(J4 percent to about O.OS percent, tor 
treatment ol more pamttil comhtions. .such as dental surgerv 
(e.ij., roolh extraction or root caoal). a preferred concentra- 
tion of local anesthetic is trom about 0.1 jx^rcent to about 0.4 
peieent of the to 1 Luhl ol the eomposilK n more 
preterabiv. about percent in aiioui (i '^ percent 

Preluibh the aronii ui opioid m the eonj isition is 
within the ranijc ol irom about O.OUy percent iti about ^ 
percent oi the lotal weight ot the cuiiiposiiion. more 

still more preterablv oj Irom ihlut (Ht^ pereen 1 about 1 
percent ol the total weight ot the composition, for treatment 
of ora! mucositis, a preferred concentration ol opund is Irom 
about 0.1 percent to about 03 percent oi the total weight of 
the umiposuion. (-or treatment 01 iiicne pamlul conditions, 
such as dental surgerv, a prelerred concentration of opioid is 
Irotn about OJ percent to about 0.8 percent of the total 
weight of the composition, more preferably, about 0.4 per- 
cent k) about tt..-i jjercent. 

Preterablv. the amount ol muco adhesive in the composi- 
hon IS withm the rans^e of trom about 0.1 percent to about 
40 percent oS the total weiizht of the composition, more 
preterablv. ot from about 10 percent to alraut 30 percent, and 
optimaiiv. ot trora about I.') percent to about 2.*5 percent ot 
the total weisjht ol the composition. 

Pretcrably. the amount ol water in the composition is 
withm the range ot from about 95 percent to about 1(1 
percent of the total weight of the composition, more 
preferably, of from about 90 percent to about 50 percent, and 
optimally, of from aboat 85 percent to about 75 percent ot 
the toiat weiiiht of the composiuon. 

When a chelating agent is used, preferably, it is present in 
an amount Vfithiii the raugc ol from aooul 0.005 percent to 
about 1 percent of the total weigut o): the oomposition, more 
preferably, ot trora about 0.01 percent to abtiui 0.5 percent, 
still more preferably, of tiom about 0.05 percent to about 0.2 
percent of tiic composiiutn. 

When a preservative is used, preferably, it is pre.sent in an 
amount withm the range of Irom about O.OOOi percent to 
about 0.2 percent ot the total weight of the aimposition, 
more preterablv. ot irom about O.OfXli percent 1(5 about O.f 
percent, and opUmallv. of trom about O.CKtl percent to. about 
0.05 percent of the total wel^ht ol Ihe composiiioi]. 

To relieve pain Irom. mucositis, the corsposjtioiis or the 
invention ak topicallv applied directly to the aliecled area. 
The compositions of the invention can be applied to the 
altected area ol the mucous membrane un any conventional 
manner well known in the art, for example, as a mist, via an 
aerosol applicator, bv cannula, via a patch, by a dropper, or 
by an applicator stick, preferablv as a mist, more preierably 
as a metered-dose mist. A mist can be spraved onto the area 
to be treated via an aerosol container, pressurized or non- 
prcssiurizcd, uietetably a [ioii-pres.sun/.cd pump, for more 
spealic applications, a cannula can be used. ITie cannula can 
be attached to a presisunsied or non-pres.sunzed pump, pref- 
erably a non-pres.'iurized pump. 
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A suitable non -pressurized pump tor apphcalion ol com- 
pasUions ol llic invention can comprise ;i contaiacr. a vaive, 
an a.e-tuator, and opuonallv a ckp tube. The non-prcssunzed 
pump's container can be mckiL such as a lin pialed stetl or 
ilummum, gids.'- irph'~f,s \ livt s piimars purpost is 5 
to regulate the How ot ])roQuct from the container. It pro- 
vides a means of (li.seharging the desired amount. Suitable 
spray valves are described in. Remmgion s Pharmaceutical 
Sciences 18th Eulilion, ta. Alfon.so Gennaro, Mack Publish- 
ing Co. tiision. Pa., iWU pp 1703-.17((4, incorporaleil lo 
herein by reference. Ihc actuator provides a means for 
rLleasmgthe un eni^ li n i pit^siiii/Ld <,omLUili.i SuUble 
actuators are described m Remmakm-s Pharmacmtical Sci- 
ences mh Edition, ed. Alfonso Ueanaro. Mack Publishing 
Co. Laston. Pa., 1,99(1 pp, 1704-4 70.S. incorporated herein is 
bv reference. 

Preterably, the metered pump is a VP 7 Screw-On Pump 
n) id 1S/41T) L.,mmtrtjjlh a\ailihk Irom Vdois of 
America, inc. (tireenwich. C snn,). Fhe VP 7 screw-on pump 
js mamiiaclured from polveJhvlene and polvpropvlene. It is m 
designed in a wav such ihal the hydrauhcallv opening 
clapper elumuales the use ol: any elastomeric ga.skets in 
contact wnh the prnduci. I he puaip has atl annular do.siiig 
chamber, which islls outv at the tuii retiun of the actuator to 
easure full dosing and precision. 25 

Thepreterred actuator is the 132C-BLGP4 BLloni^ throat 
actuator comnicrcifillv available from Valois 
Pharmaceuticals, Inc. Frclerably, the actuator is manulac- 
tured from polyethylene and polypropylene and, prelerablv. 
cxMiJains a c;iptivc msen to provide a wcll-atouii/ed sjnav .in 
pattern. The captive insert also reduces the dead volume in 

When a cannula is used, for application to a Sijccitic area 
rather than a.s a sprav. the preterred aciuator is a stainiess- 
sleel cannula ot about 73 mm in length, lor example, the 215 35 
stamlcss-sleei canon la commercially available from Valois 
Pharmaceuticals. Inc. Polveihvlcne or polvpropvlene can- 
nulas can also be used. 

Ihe tt n I Mtions ot !he invent i [ can also be delneied 
to the buccal or nasal ciivitv via a patch that is applied 40 
adiacent to the area of skin to be treated. As used herem a 
'patch * comprises at least a composition of the invention 
and a covering layer, such that, the patch can tie placed over 
the area to be treated, Prcterably, the patch is designed to 
maximwe local delivery and to mirami?.fi absoqrtKirt mio the as 
circulatory system, reduce lag time, T'romoie imilorm 
absoiption, and reduce mechanical rub-off. Suitable patches 
are dcscnbcd m iiui.sJtrmid and lopuii D,"^ !)'"■• 
Systems, Inieipharm, Press. Inc. p. 249-297, mcorporated 
herein by reference. Suitable pate lies tor buccal delivery ol .s." 
compositions ot the invention is disclosed in U.S. Pat. Nos, 
5,713,852 and 4.900,552. both of which are incorporated 
herein bv reference. 

Ihe arauUiii ot tLte cumpusitiou ol the invention applied to 
the biiccai or nasal passages wib varv depending on the ss 
particular miieuadhcsive, local ajiesdietsc, antl opioid iisetl; 



by e-annula, a dose ot about 2 mn morphine sulfate and about 
1 mt; lidocame hvdrochloride in about 0.4 g of composition 
can be cieiivciea to the attecicd aiea. 

Id a preterred embodiment of administration, the dose is 
delivered with a spray actuator lu about 8 to about 20 
separate spray shots, more preferably about 16 sprav shots, 
wherein each spray shot v^ciahs about 50 mL' to about 
mg, more nreterabtv about 100 mg. In antrther preferred 
embodiment ot administration, the dose ls dehvered via 
cannula m about 4 spray shots, wherein each sprav shot 
weighs about J.OO ma, 

Although the present mvention has been described m 
considerable detail with reference to certain prei erred 
ernbiidimcnls, other embodiments are passible. Ilicrelore, 
the spirit and scope of the appenaed claims should not be 
iimilea to the ticscription of the preferred embodiments 
contained herein. 

EXAMI'LES 

The foUownng examples ate provided for dltistrative 
purposes only and are not to be construed as hmiting the 
invention's scope in any manner. 

Example 1 

A ctmipusiuon of the present mvcntion is described m 
lable 2 below. 



If the n 



ir mflan 



bcma treated, and tbc subject. The compositioo should be 
ippbed 111 I jJtecteJ area ls iteuramendcd bi, a ph\sicna, 
prcterablv. as needed bv the patient to relieve pain. For 60 
example, a dose ot about 0.05 mg to about 4 mg morphme 
sulfate and 0,02 mg to about 3 mg ot lidocame hydrochlo- 
ride in about 0,5 g to about 3 g of composition can be 
delivered to the affected area. When applying as a spray, a 
dose of about 2 mg morphine sulfate and about 1 mg bS 
lidocaine hydrochloride in ;i>oul 1.5 g of composition can be 
delivered to the affected area. For more precise applications 



MoriDbme saltate pentahvdrate {122.0 mg). lidocame 
(65,4 mg) hydrochloride monohvdrate, and edetate di.'vo. 
dtum dinvdrale (tOO mg i were dissotved in so g ol sterile 
water. Ihe resulting solution was cooled to 10" C. in an ice 
bath andpoloxmer 407 (20 g) was slowlv added with mixing 
until the Poioxmer 407 completely djs.solv6d. The solution 
was maintained at about 10" C. until the tosm collapsed. 
AlTOUl 4 g of the .solution was added to a 5 ml vial and a 
Valois VP7/yO 18/4 L5 pump was screwed onto the vial and 
lemgcraied at 4-' C. for 30 minutes, llie vial was removed 
IroiM tlie refngerator and the metered pump was primed 
ustiig the Valois 165 actuator. The Valois 165 actuator was 
removed and the filled vial was .stored at 4° C. until the foam 
collapsed. Ihe vial was removed from the refngerator and 

ihe viscosity or ihe anovc-prepared oral sprii\' was mea- 
sure using a BrookUeld RVT viscometer. At 30° C. the 
viscosity was 82,066 cps (averaged over three 
determinations) and at 40° C. the viscosity was 95,666 cps 
(averaged over three determinations). 

Ihe composition can be appheci as roliows. Attach the 
iong throat actuator to the nsetering pump and store the tmit 
at 4° C. for at least 30 mmutes. lo pnnie the pump (7-8 
sprays), with actuator in the up position, pn5ss the actuator 
firmly and quickly to spray into a waste container, hold the 
actuator for about one second when it is in the pressed 
position Ibllowing each spray. With actuator in the up 
position,, press the actuator firmly and quickly to spray onto 
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the surface of the siibjccl to te treated. Hold the actuator !:or 
two 10 Ihrcc seconds when it is in the presseci position 
followi!3g each spray. Apply a total of 16 spray shots ot lor 
a total iipplication of abou! 2 mg morphine sulfate and about 
1 mg iidocaine hydrochloride in about 1.5 g of composition. 
Once the spray makes contact with the mucous membrane at 
body Semperanirc, the liquid will form a viscous mucoad- 
hesive gel. If it take* more than 90 seconds to apply 16 spray 
shots, store the unit at 4" C. for 10 mimiies to cooi the 
content before farther usage. i 



Example 2 



; present invention i 



wSiereiQ the mucoadhosivt is a block copolymer ot ethylene 
oxitlc and propvkiK o\iL',t. 

2. Ihe compusitton oi eiajm 1, wherein an amoitnl of the 
local anesthetic is within a range oi; trom abou! 0.01 percent 
10 nboiii d.,T Dcicxut oi a total weight oi the composition. 

3. 1 ni: cuiiLpositiori of claim 1, whcrem an amouot ot the 
opioid is withiD a raoiic ot from about 0.05 percent to about 
J. percent ot a total wcieht ot the composition. 

4. ihe composition oi claim I. whcrcio ao aniouot ot the 
miitoidhc'.i\t IS w libra i rjnue of trora about 0 , .-cent to 
about 4U percent ot: a total wciiJhi of the aimj^nsninn. 

5 riiL cnmpoMtum J imi 4, vvhcrcm ill < i uitofthc 
tDiicoadhesive i.s withsn a ranac ol from about I.t jiercent to 
about 25 percent ot a total weight ot the cnmpo.sinon. 

6. The composiuon of claim I, wherein the mucoadhesive 
!s a block copolymer of elhyJene oxide and propylene oxide 
of a formula 1: 



Morphine su 
(261.6 sne,) hvd 
a !i d 

n ! 



7( ( 



111 4 m 1 ly d 1 

b 1 C n 1 h 
4 It 1 as dl d a 

iS VP7/yO !8/41.'5 pump was screwed oi 
14 f ^Omm Th 



usmg the Valois 
removefl and the 
collapsed. The v 



id the metered pump was pnmed 
uator. The Valois 165 actuator was 
al was stored at 4- C. until the foam 
removed from the reinaerator and 



h! 



:aiQc. pnlocame. 
op d ne 
sulically- 



accepiabie sau thereol. or a mixture thereof 

9. The composnion of claim 8. wherem the local anes- 
ihcuc IS ndocame or a pharmaceuiicaUy-acoeptable salt 

10. The coniposition ot cliiim 1. wherein the opioid is 
morphine or loperamide or a pbaniiaccut lcally-alL:l:KTll;l^lif■ 
ll Th nj. n f 1 m 10 1 hi 



1 



lis), 



T mp pi d 

actuator as described aoove (for spray application) or bv 
cannula (for appbcation to a .spealic area). A total of 4 spra y - 
.shote IS recommended, tor application Jo a specitic area by 
cannula, rasher than as a sprav. the preferred actuator is a 
siaitilcss-siecl cannula ot aDom /.-* nmi iii leiwib. for 
example the IS a n I 11 

bi r mVlo Ih 

ITle foregoing has outhncd ratDcr broadly the more per- 
tinent and imnortant teatures ot the present invention. While 
It IS apparcni I hat the invention disclosed herein is well 
calculatea to ailtill the obiEcts stated above, it will be 
apprcciaicii thai numerous modifications and embodiments fi 
iiia\ - ut\ ^vi b> il V skilled m the art Ibert'ore, it is 
intended that tlii: appended claims awer all such modifica- 



Wha 



1. A composition comprismg a mucoadhesive. a local 6.'; 
anesthetic or a pharmaceDtically-acceptable salt thereof, and 
an opioid or a pharmaceuHcally-acceptable sail thereof, 



.1 U, packasied m associauon 
letjous comprising: topically 



(4 1 n t 1 i 1 

a blocK copolymer ot ethylene osiae and propylen 



^Io-fa^2al30■)J--^cHCH,oJ-ecH2a^3lO^H 



wherein x is an integer having an average value ranging 
from abo\tt 2 to about 128; y is an integpr having an average 
value ranging from about 14 to about 80; and z is an integer 
having an average value ranging from 2 to atwut 128. 

15. The container of claim 12, wherein the mucoadhesive 
is poloxamier 407. 
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lickK 



chlor 



bupiv 



dibucaint. tlidocasne. ben/,ocainc- a pharmaceuttcally- 
iCLt.pt iblt siif ihLuol o! 1 roi\lisrL ttiLiLcf j 

.17. i he conujner of claim 16, wherein ihc local anestheUc 
iS jKiocaiiit or a p!iiirii.iact;iiucallv-acfep(anle sail tticrcof. 

IS. ITie container of claim 12, wherein the (ipioid is 
morphine or loperamide or a pharmacesiticallv-accepfable 
sail thctcot. 10 

19. Ilie conlamcr (if claim 18. wberem the (ipinid is 
moqibine or a pbarmac<;ulicaliv-acce]ital>k salt thereol. 

20. A method of mducinij local anesthesia in a subject 
compri.-iiog tdpicallv appJvint; a composition comprising a 
rancoadhesivc, a local anesthetic or a pharmaceuticallv- is 
accepiahle salt thereoi. and an opioici or a pharnnaceiilicall v- 
acceptablc salt thereo! to a subiect. wherein the mucoacShe- 
sive IS a block copolvmer ol ethylene oxide and propylene 

21 m iKthod oi J urn 20 uhtr n, m i ompu-iti. 0 is 
applied to the buccal mucoas menilirane. 

22. The method of claim 20. whcron an amount of the 
local anesthetic is withm a range ol trom abont ((.01 percent 
to about 0.5 percent ol a total weight of the composition. 

23. ITie method of claim 20. wUerem an amount of the 2."! 
opioid IS %withui a raiiLie ol Irom about 0.05 percent to about 

i percent of a total weight of the composition. 

24. Ilic method of csaim 20, wherein an amount of the 
tnucoadhesive is within a range of from about tt.J percent to 
about 40 pcrcenl of a total weight of the cnraposition. x 

25. The method ol ciami 24. wherein an amount of the 
miicoadhesive is within a rmige ol trom abmit percent to 
about 25 percent of a total weight of the comnosition. 



26 . The method of claim 20, wherein the mucoadhesive is 
a block copolymer of ethylene oxide and propylene oxide of 
a lormnla I: 



tio-ecw^aiioWcticHjoYecHjCHiO^H 



wherein x is an integer having an tiverage value ranging 

from about 2 to about 128; y is an integer having an average 
\ due ranging from about 14 to about 80; and z is an integer 
having an average value ranging from 2 to about 128. 
27. The method of claim 20, wherein the mucoadhesive is 



polos 



;r 407. 



28- The method of claim 20, wherein the local anesthetic 
is lidocaine, tetracaine, bupivacaine, priiocaine, 
mepivacaine, procaine, chioroprocaine, ropivacaine, 
dibucaine, etidocaine, beiutocaine, a pharmacetitically- 
acceptable salt thereof, or a mixture thereof. 

29. The method of claim 28, wherein the local anesthetic 
LS hdocaine or a pharmaoeutically-accepfable salt thereof, 

.^0. The method of claim 20, wherein the opioid is 
morphine or loperamide or a pharmaceulically-acceptable 
salt thereof. 

31. The method of claim 30, wherein the opioid is 
morphine or a pfaarmaceuticaUy- acceptable salt thereof. 



